Chronic lung disease is a major health problem among children. Estimates suggest that one child in six has a chronic respiratory condition. This article reviews three common chronic respiratory conditions occurring in childhood for which physical therapy is usually recommended. The cause, pathophysiology, and medical treatment are explained for asthma, respiratory complications of chronic neuromuscular disease, and cystic fibrosis. The rationale for physical therapy and the concepts of treatment for the three disorders are presented. Major clinical studies that have attempted to document the efficacy of physical therapy are discussed. Questions for future research are proposed.
The pathophysiology of asthma is airways obstruction caused by stimulation of the parasympathetic nervous system when specific mediator substances are released from mast cells within the airways. Parasympathetic stimulation causes bronchial smooth muscle contraction, edema of the bronchial epithelial lining, and secretion of mucous from goblet cells and mucous glands. These events cause airways obstruction resulting in an increased resistance to expiratory flow, an increase in hyperaeration, and a mismatching of ventilation and perfusion that causes arterial hypoxemia. Children with an exercise-induced component to their asthma respond similarly to strenuous exercise. After about six minutes of exercise during which the heart rate is maintained at about 170 bpm, and about five or six minutes after cessation of the exercise, a sudden drop in airway function occurs that is similar to an "attack" of asthma. This phenomenon has implications for the physical therapist when developing a rehabilitation program for an asthmatic child.
Medical treatment of chronic asthma includes use of pharmacologic agents, environmental control, and immunologic hyposensitization. Among the pharmacologic agents are sympathomimetics (taken orally or by aerosol), methylxanthines, corticosteroids, and sodium cromoglycate (taken by inhalation). These medications use differing mechanisms in an attempt to reduce bronchospasm. Environmental control of allergens is an important mode of therapy. The major factors are no dust, irritants, pets, or allergic foods. The active child who is likely to provoke exerciseinduced bronchospasm must learn to use appropriate medications prior to strenuous exercise. Finally, many physicians use immunotherapy as a means of control. Once the allergen has been identified by testing, minute doses are periodically injected intramuscularly to stimulate the child's immunologic defenses that produce antibodies to the allergens. When sufficient antibodies are present, they will obviate the response of the child to the offensive allergen.
Chronic Neuromuscular Disease
Chronic neuromuscular disease in children may affect any part of the neuromuscular chain that is responsible for respiratory muscle contraction. Therefore, the respiratory complications of chronic neuromuscular disease in children are largely due to respiratory muscle weakness and dysfunction. The basic pathologic process will often determine the nature of the respiratory complications: mild and temporary or severe and progressive.
Diffuse pathologic conditions of the CNS caused by disease, trauma, or perinatal anoxia may result in acute respiratory failure, chronic respiratory insufficiency, or complications associated with poor secretion clearance and decreased lung volumes. Children with severe problems in motor control or cerebral palsy often have perinatal anoxia as the etiologic condition. Altered reflex and neural control mechanisms may change the physiologic response to chemical and mechanical stimuli within the lung, brainstem, major vessels, blood, and cerebrospinal fluid. These altered mechanisms are often found in children with familial dysautonomia, sleep apnea, and obesityhypo ventilation syndrome. Spinal cord injury can result in numerous respiratory complications, which have been described elsewhere in this special issue. Lesions of the anterior horn cell, such as WerdnigHoffmann and Guillain-Barré syndromes, have common respiratory complications that often lead to the mortality associated with these disorders. Finally, primary degenerative muscle diseases (pseudohypertrophic muscular dystrophy being the classic example) exhibit a progressive decline in pulmonary function. This disease progression ultimately diminishes the child's ability to maintain adequate oxygenation and carbon dioxide levels in the arterial blood and death is often the result of respiratory failure following an acute pneumonia. Regardless of disease process, the respiratory complications can be described as altered and inefficient breathing, lack of thoracic and shoulder mobility, and inability to adequately clear mucous secretions.
Cystic Fibrosis
Cystic fibrosis is the most common lethal genetic disorder of the white race. First identified in 1936, CF occurs once in every 2,000 white children, and has an estimated carrier rate of 5 percent. Cystic fibrosis is an exocrine disorder characterized by the symptom triad of high sweat electrolytes, pancreatic enzyme deficiency, and chronic suppurative lung disease. Other body systems involved include the portal system and genitourinary system of the male. Because CF is a multisystem disorder, the appearance of symptoms is extremely variable and the disease is often misdiagnosed as asthma, allergy, chronic diarrhea, celiac disease, or chronic bronchitis. Cystic fibrosis is transmitted in a Mendelian recessive pattern. When both parents are carriers there exists for each pregnancy 1) a 25 percent chance of the offspring having the disease, 2) a 50 percent chance of it being a carrier, and 3) a 25 percent chance of it being free of the CF gene. There is currently neither an accepted heterozygote (carrier) test nor a prenatal homozygote (disease) test. 4 The clinical course of the disorder, like its onset, is extremely variable. Although CF is still considered a fatal disease, the survival rates have continued to improve slowly for the past 25 years. Recent reports of large numbers of adults with CF have appeared.
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It must be noted that CF is one of the few diseases among young people in which there seems to be a female disadvantage. 7 Pulmonary involvement in CF, which results in the greatest mortality, begins when thick voluminous mucous secreted by goblet cells and mucous glands is retained within the smaller airways. These secretions provide a culture medium for bacterial pathogens, notably Staphylococcus aureus and Pseudomonas aeruginosa, with the resultant infection producing still more mucous. A vicious cycle of mucous obstruction and infection is begun. Continual reinfection leads to bronchiectasis and bronchiolectasis, irreversible processes causing destruction of bronchial structures. In addition to the destructive process, the goblet cell and mucous gland hyperplasia results in copious volumes of purulent secretions that cause the severe airways obstruction common to CF. The progression of pulmonary disease and efficacy of treatment appear to play a major role in determining survival for children with CF. The pulmonary complications of CF include pneumothorax, hemoptysis, lobar or segmental atelectasis, pulmonary artery hypertension, and cor pulmonale. The pulmonary aspect of CF has been fully described previously. 4, 8 Medical treatment of the pulmonary symptoms is directed toward controlling the pulmonary infection. The keystone of medical care is the identification of bacterial pathogens and determination of their sensitivity to antimicrobials. Appropriate choice of medication is based upon the results of sputum culture. Antimicrobials may be administered orally or parenterally. Currently there is no effective oral preparation to combat Pseudomonas aeruginosa and intravenous or intramuscular methods must be used. 
Pattern of Breathing
By examining the child's breathing pattern, the therapist can answer two major questions: Is the movement of air sufficient to ventilate the major lung fields without wasting a large portion of that ventilation? Is an economical muscular pattern used for breathing?
Auscultation to determine air entry and measurement of minute volume (respiratory rate times tidal volume) provide an objective answer to the first question. If an area of lung served by a patient's bronchial tree is poorly ventilated, the therapist must use localized thoracic expansion exercises to encourage increased movement of air toward the underaerated portion of lung. When a child has a rapid respiratory rate, breaths are more shallow and a larger percentage of the minute volume ventilates only the anatomical dead space. In this inefficient pattern of breathing, decreased air movement to the distal portions of the lower lobes is common. The therapist may teach the child to slow the rate and increase the volume of each breath by counting or by using a spirogram, metronome, or clock. The therapist must take care to maintain a rate and volume within normal limits for the child, or the presumed benefits of an improved ratio of minute ventilation to dead space ventilation may be lost. 9 This problem of rapid, shallow breathing is common to many children with chronic respiratory problems, but is particularly troublesome for those with neuromuscular disease.
The most efficient muscular pattern for inspiration is use of the diaphragm with assistance from the external intercostal muscles. When the child is acutely ill, the use of accessory muscles of inspiration and expiration to augment ventilation is physiologically and mechanically appropriate. 10 When the acute illness abates, many children with asthma and CF continue to breathe with the energy-wasting accessory muscle pattern. The physical therapist must train the child to discontinue this inefficient type of breathing. Suggested training methods include use of relaxation techniques and, more recently, sensory feedback devices. No objective data exist, however, to support the notion that short-term changes achieved during treatment have a residual effect on the muscular pattern of breathing.
Respiratory Muscle Function
Evaluation of inspiratory muscle strength and endurance as well as development of a strengthening program (when appropriate) are important facets of physical therapy for children with chronic lung disease. Based upon an objective evaluation, the therapist may develop a training program for inspiratory muscles. Merrick and Axen recently described objective expressions of inspiratory muscle shortening, maximal velocity of shortening, and strength by using spirometry, flow rates, and maximal inspiratory pressures, respectively. 11 As with other skeletal muscles both strength training and endurance training must be considered for respiratory muscles depending on whether increased strength or endurance is the specific goal. Improved respiratory muscle function may be beneficial when an increase in ventilation is necessary during periods of increased physical activity or during acute exacerbations of the child's chronic respiratory illness.
One traditional method of inspiratory muscle strengthening has been placing weights upon the epigastric area. The patient works against the resist-ance by contracting the diaphragm with a deep inspiration. 12 Other means of inspiratory muscle strengthening include breathing against artificially increased resistance, using incentive spirometry to improve volumes, and using a rapid, deep breathing maneuver called the maximal sustainable ventilatory capacity (MSVC). [13] [14] [15] Improving strength and endurance in the accessory muscles may augment inspiratory reserve for periods of ventilatory stress.
Musculoskeletal Mobility
Regardless of disease, the child whose thorax or shoulder girdle lacks full range of motion will have increased work to maintain adequate ventilation. Thoracic expansion should be measured in the transverse, anteroposterior, and vertical planes for inspiration and expiration. Range of motion and configuration should be noted for the thoracic part of the spine and the shoulder girdle including acromioclavicular, sternoclavicular, and glenohumeral joints. Active efforts to improve chest expansion may be done for localized areas or for the entire thorax. These active efforts may be augmented by use of incentive spirometers or, in the presence of inspiratory muscle weakness, by use of intermittent positive pressure devices. A child, whose thorax is normally more compliant than that of an adult, should respond well to these techniques. Improved range of motion in the shoulder joints will also help improve thoracic mobility. Specific treatment techniques have been discussed by others.
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Bronchial Hygiene
Secretion clearance, a major concern for physical therapists who work with children having acute respiratory illnesses, remains a great concern for children with chronic lung disease. Because of the small crosssectional area of a child's airway, the predisposition exists for small amounts of mucous to occlude abruptly and completely the peripheral bronchioles and the larger, more proximal bronchi. When a large percentage of airways is occluded by secretions, chronic respiratory dysfunction can rapidly deteriorate into acute respiratory failure. A critical portion of the physical therapy assessment, therefore, is evaluation for secretions and determination of the child's ability to clear those secretions actively.
Several evaluative procedures will aid in locating secretions. Auscultation of the lungs is a useful method for identifying airways occluded by mucous. Rhonchi, wheezes, and, occassionally, moist rales denote secretions. Decreased or absent breath sounds may indicate atelectasis that is often accompanied by mucous obstruction of an airway. Palpation of the thorax for tactile fremitus is an alternate means of finding secretions in larger airways. Chest radiographs are not helpful for identifying secretions except when there is radiographically visible evidence of atelectasis, pneumonia, or bronchiectasis. Older children, when questioned, can identify areas of their lungs in which they are congested.
The child's cough must be evaluated. Necessary components for an effective cough include a large inspiratory volume and a coordinated glottic (upper airway) closure closely followed by a sudden forceful contraction of the abdominal muscles. These three events will cause a marked increase in intrathoracic pressure that is released, as a cough, by a sudden opening of the glottis. The therapist must assess the child's inspiratory effort, ability to control the glottic musculature, abdominal muscle strength, and coordination of these factors to produce a cough that will raise sputum.
Treatment to clear secretions in children with chronic lung disease varies depending generally on the disease process and its severity and specifically on the amount and viscosity of the secretions being produced. A child with asthma will have intermittent production of secretions that is more prevalent following an exacerbation of the asthma or a respiratory infection. Secretions in the child with neuromuscular disease vary widely. A youngster with muscular dystrophy may have no secretion retention until very late in the progression of his disease, yet a child with cerebral palsy who has poor swallowing function and chronically aspirates food may have large amounts of secretion that need to be cleared. The youth with CF who has significant pulmonary involvement will need daily secretion clearance.
Modalities of treatment to clear sputum, that also must be taught to parents, include positioning for gravity-assisted bronchial drainage; manual techniques including percussion, vibration, and chest-wall shaking; and secretion evacuation including coughing, huffing, and, if necessary, endotracheal aspiration. These techniques have all been described elsewhere in this issue.
Physical Rehabilitation
In addition to the respiratory evaluation, the child's overall physical strength, exercise tolerance, and posture must be assessed. In a recent review of pulmonary rehabilitation, Lertzman and Cherniack did not examine pediatric rehabilitation. 17 Quantitative strength testing for major muscle groups can be performed with equipment routinely available in the physical therapy department. Evaluation of posture may take different forms, but a commonly used method includes a grid system as described by Kendall and Boynton. 18 Exercise tolerance and endurance may be determined either by sophisticated exercise testing or by semiquantitative means. A useful and simple index of fitness is the heart rate achieved during a standard work load and the time necessary for heart rate to return to the preexercise resting level. A treadmill, bicycle ergometer, or timed distance walking can be used as the work load. 19 The child with exerciseinduced asthma must receive before the exercise period medication to prevent bronchospasm. Also, the child with neuromuscular dysfunction should be evaluated, if appropriate, for coordination, ability to perform activities of daily living, developmental level of function, and oral motor function.
A physical rehabilitation program based upon the strength and exercise tolerance assessment should be developed for the child. Standard methods of muscle strengthening may include progressive resistive exercise, isometric exercise, and use of isokinetic devices. Training methods to improve exercise tolerance may include running on a treadmill, riding a bicycle ergometer, free-running, jogging, or swimming. In children with advanced lung disease, arterial blood gas determinations during exercise are necessary to document the child's ability to maintain adequate levels of carbon dioxide and oxygen.
REVIEW OF LITERATURE
Except for secretion removal techniques, there is a dearth of well-designed, controlled studies to support or refute our customarily performed treatments for children with chronic respiratory disorders. This lack of objective data is most apparent for breathing retraining (including altering breathing pattern) and increasing thoracic mobility. Clinicians commonly refer to studies performed using adult subjects with chronic lung disease and infer that the benefits of treatment will apply to children. However, the significant difference between adult and pediatric respiratory physiology, especially for mechanics of breathing, makes extrapolation between the two groups speculative at best. 20 
Pattern of Breathing
There have been no studies evaluating attempts to alter patterns of ventilation in children by changing the pattern of respiratory muscle use. Nor have investigators justified the claim that children will be spared physical work by changing their breathing pattern from that of shallow breathing with accessory muscle predominance to a pattern increasing tidal volume and decreasing respiratory rate. One author has suggested that because of the increased inspiratory work needed to achieve large lung volumes by overcoming elastic recoil of the lung and chest wall, a pattern of rapid, shallow respiration may be more efficient for the child in respiratory distress than the supposedly improved pattern of slow, deep breathing. 21 Another recent study of deep inspiratory and expiratory efforts in patients with asthma reported a large increase in airway resistance following deep inspiration and a similar, but weaker, response following deep expiration. Therefore, the use of unusually deep respiratory efforts in children with asthma must be cautiously initiated because of the possibility of increased airways resistance. 22 
Respiratory Muscle Function
Based on the results of several recent projects, the concept of specific strength and endurance training for the respiratory muscles appears to be justified for respiratory treatment programs. Merrick and Axen state that the diaphragm, like other skeletal muscle, can adapt to training because its fiber composition and oxidative capacity are modified in response to functional demands. 11 Because the diaphragm, and, presumably, other respiratory muscles, will modify themselves in response to training regimens, it is necessary to adapt a respiratory training program to the appropriate needs of the child. Leith and Bradley demonstrated that static contractions result in increased respiratory muscle strength and that deep breathing at high rates improves endurance but not strength. 23 Hence, a program that includes high resistance to respiratory effort combined with increased rate and depth of ventilation will (as has been demonstrated for patients with quadriplegia) improve respiratory muscle strength and endurance. 13 A well-conceived and designed study of ventilatory muscle endurance training was reported by Keens and associates, in 1977, using patients with CF as subjects and physical therapists as controls. 15 The CF subjects were assigned to one of two groups-ventilatory muscle training or general physical activity. The former group engaged in a ventilatory training program using the MSVC as a training modality. The MSVC, a technique of fast and deep breathing similar to the breathing in the maximal voluntary ventilation test, is used for respiratory endurance training. The latter group was engaged daily in vigorous physical activity such as rowing and basketball. After a fourweek period of daily MSVC training, the ventilatory training group had a statistically significant improvement in MSVC of 52 percent. After an identical MSVC training program, the control group showed an improvement in MSVC of 26 percent. The remarkable finding in this study was the 57 percent improvement in MSVC for the physical training group after four weeks of daily activity. The authors postulated that the normal ventilatory response to vigorous physical activity served as a training tool to increase endurance of the ventilatory muscles. 15 
Bronchial Hygiene
Of all modalities included in chest physical therapy, the most definitive studies have been performed in an effort to document the effects of bronchial hygiene. Most of these studies had as subjects patients with CF, but at least one author confined his investigation to children with asthma. The experimental efforts can be divided based upon dependent variables. A number of authors have examined the effects on pulmonary function of bronchial hygiene, and others have relied upon changes in sputum transport or removal.
Denton studied 23 patients with CF who were alternately treated with gravity drainage and cough, gravity drainage and placebo, and gravity drainage with mechanical percussion and vibration. 24 With gravity and cough and with gravity and placebo, 19 of 23 and 18 of 23 patients, respectively, produced no measurable sputum. With the addition of percussion and vibration, 22 of the 23 subjects produced sputum ranging in volume from 4.5 ml to 40.0 ml.
Lorin and Denning found an increased amount of sputum per cough and per treatment session with 20 minutes of gravity drainage as well as percussion and vibration when compared to a control test of five voluntary coughing attempts. 25 Their subjects with CF were treated in five gravity-assisted drainage positions.
Wong and colleagues examined the effects upon mucociliary tracheal transport rates of gravity drainage in subjects with CF. 26 They found that when patients were in a 25 degree Trendelenburg's position, there was a marked increase in mucociliary transport in those who had initially absent or abnormal transport rates.
Several groups of investigators evaluated the effects on pulmonary function of bronchial drainage, percussion, and vibration in patients with CF. [27] [28] [29] Motoyama, in 1973, and Feldman and associates, in 1976, found improvement in test results of both large and small airway function. This improvement was of the greatest magnitude at 45 minutes after treatment.
Levison and Godfrey found no change in four pulmonary function values after a treatment that consisted of only two drainage positions. 30 Schwenk and associates reported no change in pulmonary function following drainage and percussion in 10 patients with CF who had only mild pulmonary symptoms. 31 That these two studies found no improvement in pulmonary function is no surprise. Levison and Godfrey employed only two drainage positions-hardly to be considered a complete treatment. By studying mildly involved patients, Schwenk and associates did not have the most important indication for treatment-large amounts of secretion.
Huber and co-workers treated one of two groups of children having moderately severe bronchial asthma. 32 The treatment group, which received postural drainage with percussion, showed a 10.5 percent increase in mean forced expiratory volume in the first second (FEVi) compared to a slight decrease in FEV 1 for the control group.
Two studies have compared the efficacy of mechanical devices and manual techniques for chest percussion and vibration.
33, 34 Children with CF were treated using gravity-assisted bronchial drainage and both manual and mechanical percussion and vibration. Both treatments produced improvement in expiratory flow rates, indicating improved airway status, but no difference could be determined between the two mechanisms for loosening secretion.
We can state with certainty that for children with CF who have disease of moderate severity or worse, and possibly for children with asthma, bronchial drainage with percussion and vibration is beneficial over a short period. Secretion removal is greatly enhanced and large and small airways obstruction, denoted by pulmonary function tests, is decreased.
Physical and Breathing Exercises
Physical reconditioning to improve cardiovascular endurance and work capacity is another aspect of physical therapy for children with chronic lung disease.
Because swimming appears to provoke fewer symptoms of exercise-induced asthma, several investigators have conducted controlled studies of swimming as physical rehabilitation for children with asthma.
Sly and colleagues had a group of children with documented asthma engage in a 13-week program of two-hour swimming sessions three times each week.
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Pulmonary function, personality traits, and numbers of days with wheezing were measured for the swimming group and for a similar group of control patients before and during the 13-week period. No change was observed for either group for pulmonary function or personality traits but the swimming group had a decrease in mean days wheezing from 31.3 before to 5.7 during the program. The number of wheezing days for the control group increased during the control period.
Fitch and associates had 46 children with asthma participate in a five-month swimming program and had a control group of 10.
36 Documented were a semiquantitative asthma score, physical and work capacity at heart rate of 170, a quantitative drug score, FEVi, and response to an exercise challenge. Children in the treatment group had a statistically significant improvement for all values except FEV 1 , and the parents spontaneously reported improved posture in these children. The bronchospastic response to a standardized exercise challenge remained unchanged.
There have been several efforts to evaluate the effects upon lung function of pulmonary rehabilitation programs for children with Duchenne muscular dystrophy (MD), and a recent study examined the benefits to children with cerebral palsy of a similar pulmonary program. Although the results of each study appeared promising, factors inherent in the experimental designs, including small numbers of subjects and lack of statistical analysis, prohibit generalizations regarding the usefulness to improve pulmonary function of exercises in children with chronic neuromuscular disabilities.
Hobermann, in 1955, studied seven subjects with MD whose vital capacities were below 75 percent of the predicted value. 37 The children, aged 7 to 14 years, took part for four months in an intensive rehabilitation program that included breathing exercises. Improved vital capacity was reported following the program, but no data were presented.
Houser and Johnson studied seven pairs of subjects with MD matched for age and functional level. 
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The authors noted that when the swimming and IPPB regimen were discontinued, three subjects had losses in vital capacity. No statistical analysis of the data was performed.
Siegel, in 1975, instructed 10 ambulatory subjects with MD in techniques of diaphragmatic breathing, bronchial drainage, and IPPB. 40 Following three months of treatment, pulmonary functions were repeated and showed improvement in all of seven tests, except FEF25-75, in all subjects except one. The subject who did not improve showed a marked decrease in general muscle strength during the testing period. As with two of the three studies of children with MD described above, no statistical analysis of data was performed.
Rothman studied breathing exercises in 10 children with spastic cerebral palsy. 41 Five subjects in the experimental group were matched as closely as possible for type of cerebral palsy, severity, age, IQ, and height with five other subjects who comprised the control group. The exercise program included eight activities whose sequence was varied during the eight weeks of the training project. The FVC and FEV 1 were measured at the beginning and end of the eightweek exercise schedule. The results showed a mean increase in FVC of 0.46 liter (31%) for the experimental group over their initial values. The control group had no change in FVC. The FEV 1 was within normal limits for both groups and did not change with the exercise program.
Major studies of physical reconditioning for children with CF have not been reported. Several authors have examined the responses of children with CF to vigorous exercise. Larson and Souhrada studied the pulmonary responses to exercise in 12 children with CF of mild or moderate severity. 42 They concluded that a majority of subjects had either no change or improvement in tests of airway function and a slight improvement in oxygen saturation. These changes were sustained for up to 30 minutes after the cessation of exercise.
Cropp and associates studied peak work rate, peak heart rate, minute ventilation, end-tidal CO2, and oxygen saturation during incremental exercise for 17 normal children and 20 children with CF. 43 Children with mild or moderate CF had no significant differences from the normal child in any of the above values. Subjects with severe CF had significant diminution of all values. The authors concluded that limitation of physical activity was unnecessary for children with mild or moderate CF, but in those with severe involvement mild exertion could elicit significant arterial oxygen desaturation and carbon dioxide retention.
DIRECTIONS FOR FUTURE STUDY
Exciting possibilities exist for future study of the effects of physical therapy on children with chronic lung disease. To develop a list of priorities for research is difficult, but a suggested group of questions to be examined appears below.
Will efforts to expand localized areas of the thorax result in improved ventilation to the adjacent lung? This question has been studied inconclusively for the adult population, but the very compliant chest wall of the child may increase the likelihood of improved ventilation accompanying localized expansion of the chest.
Children with respiratory distress are routinely taught to decrease accessory muscle use and to breathe more deeply at a slower rate. Are these two objectives beneficial? If the energy cost of breathing decreases when the child performs as taught, is the decreased energy expenditure transient, or can it be prolonged?
Will the attainable increase in respiratory muscle strength and endurance improve either exercise tolerance or the ventilatory response to increased activity or disease? Must the child continue the exercise program in order to maintain improved respiratory muscle function?
Bronchial hygiene is the most carefully studied of all physical therapy modalities for children with chronic lung disease. However, no study has attempted to document changes occurring over periods greater than several minutes or hours. With the vast amount of time and effort spent providing bronchial hygiene, we must examine the long-term effect of this treatment on disease progression, especially for CF.
Physical rehabilitation and breathing exercises appear to be beneficial for children with chronic lung disease. The pulmonary effects of physical reconditioning and breathing rehabilitation have yet to be conclusively demonstrated for children with chronic neuromuscular disease or CF.
SUMMARY
This article has provided a brief description of three major groups of chronic lung disease in children. Asthma represented a reversible respiratory disease process; neuromuscular disease represented a nonpulmonary disease causing respiratory complications; and CF represented a progressive, irreversible pulmonary disorder. Physical therapy for the child with chronic lung disease was described. Studies of the efficacy of physical therapy were reviewed. The author has suggested several topics for future study in the hope that therapists with knowledge and interest in clinical investigation will be motivated to seek an answer to one or more of the questions raised. 
